Characterization of substrate specificity of the protein tyrosine phosphatase purified from the electric organ of Torpedo californica.
The nicotinic receptor is highly phosphorylated on tyrosine residues both in vivo and in vitro. Tyrosine phosphorylation has been shown to regulate the functional properties of the receptor. We have purified a protein tyrosine phosphatase from the electric organ of Torpedo californica that dephosphorylates the nicotinic receptor. The unique biochemical properties of the purified enzyme suggest that it may be a novel phosphotyrosine protein phosphatase. In this report, substrate specificity of the protein purified from T. californica was characterized using four different tyrosine-phosphorylated substrate proteins. In addition to the nicotinic receptor, the Torpedo phosphatase dephosphorylated insulin receptor and Reduced Carboxamidomethylated and Meleylated lysozyme (RCM lysozyme), however, at a rate much slower than for the nicotinic receptor. In contrast, it appeared to have no effect on the phosphotyrosine level of pp15, a fatty acid binding protein (O-phospho-tyr19-422/aP2) phosphorylated by insulin receptor kinase in 3T3-L1 adipocytes. Interestingly, a protein tyrosine phosphatase (HA1) purified from adipocyte dephosphorylated both nicotinic receptor and pp15 at a similar rate. These results suggest that the Torpedo protein tyrosine phosphatase is relatively specific for the nicotinic receptor.